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APPARATUS AND METHOD FOR STORING ELECTRONIC MONEY 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a portable terminal, and in particular to an 
apparatus and method for storing an electronic money which are implemented based 
on a radio transmission method. 

2. Description of the Background Art 

As the industry is advanced, the use of an electronic money card is increased. 

As a payment means, there is known a payment service system in which a 
payment is implemented using an electronic money card without using cash. 

The above-described card is called as a non-contact radio recognition card, 
and a communication between a card reader or a charging unit and a card is 
implemented using an amplitude modulation. 

A RF(Radio Frequency) chip is installed in the above-described card and is 
used as a money storing and traffic fare payment means. 

With the above-described electronic money card, it is possible to prevent any 
inconvenience for buying a certain ticket when using a pubic traffic system and to 
decrease the time. In addition, it is possible to decrease any inconvenience when 
giving and receiving changes. 

In the conventional art, in order to store a balance of an electronic money 
card, a user must go to an electronic money balance storing center. In this case, 
much inconvenience is caused to the user. If an electronic money card is lost, a 
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financial loss is caused to the user. 

In addition, it is impossible to check the remaining amount of money stored 
in an electronic money card because the remaining amount of money is not 
indicated on an electronic money card. 

5 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide an apparatus 

and method for storing an electronic money which overcome the aforementioned 
10 problems encountered in the background art and are capable of storing a balance 

of an electronic money card by integrally engaging a portable terminal and a 

restorable electronic money card. 

It is another object of the present invention to provide an apparatus and 

method for storing an electronic money which are capable of setting an invalidation 
15 of an electronic money card based on a radio signal transmitted when the electronic 

money card is lost and overcoming the invalidated state of the same when the lost 

card is found. 

It is another object of the present invention to provide an apparatus and 
method for storing an electronic money which are changing a personal information 
2 o based on a radio signal. 

To achieve the above objects, there is provided an apparatus and method for 
storing an electronic money which are implemented based on the case that a radio 
communication service provider provides a service information such as an electronic 
money storage, a stored money cancellation, a service stop, a service stop release, 
2 5 a personal information update, etc. 
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To achieve the above objects, there is provided an apparatus and method for 
storing an electronic money which are capable of storing an electronic money into 
an electronic money card based on a radio transmission method or a non-contact 
method and are implemented by an integrated electronic money card and portable 
5 terminal. 

To achieve the above objects, there is provided an apparatus for storing an 
electronic money which includes a portable terminal having an integrally formed 
electronic money card which is capable of storing a balance of the same using a 
radio communication or a storing unit. 

10 To achieve the above objects, there is provided an apparatus for storing an 

electronic money which includes a radio signal receiving block for receiving a radio 
signal and judging whether the receives signal corresponds to a general information 
or a balance storing information, a memory block for storing a storing amount, a 
content and a certification information, a computation logic block for storing a 

15 balance storing data extracted from the balance storing information into the memory 
block when a balance storing information transmitted from the radio signal receiving 
block is a proper signal, and a non-contact block for storing a balance storing 
amount into the memory block using a card storing unit and reading a balance 
storing amount of the memory block when paying the money. 

20 To achieve the above objects, there is provided an apparatus for storing an 

electronic money which includes a radio signal receiving block for receiving a radio 
signal, judging whether the received radio signal corresponds to a general 
information or a balance storing information, a memory block for storing a storing 
amount, a content, and a certification information, a modulation and demodulation 

2 5 unit for implementing a signal transmitting and receiving operation with a card storing 
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unit, and a computation logic block for storing a balance storing data into the 
memory block when various certification information extracted from a balance storing 
information transmitted from the radio signal receiving block during the balance 
storing operation are judged as a proper information, storing the balance storing data 
5 of the modulation and demodulation unit into the memory block and reading the 
amount data as much as the amount confirmed by the modulation and demodulation 
unit during the payment operation from the memory block and paying via the 
modulation and demodulation unit. 

To achieve the above objects, there is provided an a method for storing an 

10 electronic money which includes a first step for judging whether a received radio 
signal corresponds to a balance storing information, a second step for extracting 
various certification information in the case of the balance storing information, and 
judging whether a subscriber is a proper subscriber, and a third step for storing the 
amount data extracted from the balance storing information in the case of the proper 

15 subscriber. 

To achieve the above objects, there is provided an a method for storing an 
electronic money which includes a first step for judging whether a card service stop 
or release information is received in the case that there is not a balance storing 
information, a second step for extracting a certification information and comparing 
2 o whether the extracted information is coincided with the previously stored certification 
information when judging the card service stop or release information, and a third 
step for releasing a card service stop when the certification information is coincided. 

Additional advantages, objects and features of the invention will become more 
apparent from the description which follows. 

25 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not limitative of the present invention, and 
wherein: 

Figure 1 is a block diagram illustrating an apparatus for storing an electronic 
money according to a first embodiment of the present invention; 

Figure 2 is a block diagram illustrating a microcomputer of Figure 1 ; 

Figure 3 is a view illustrating a network according to the present invention; 

Figure 4 is a flow chart illustrating a method for storing an electronic money; 

Figure 5 is a block diagram illustrating an apparatus for storing an electronic 
money according to a second embodiment of the present invention; 

Figure 6 is a block diagram illustrating an apparatus for storing an electronic 
money according to a third embodiment of the present invention; 

Figures 7A and 7B are flow charts illustrating a method for storing an 
electronic money according to a third embodiment of the present invention; and 

Figures 8 and 9 are views illustrating an encryption/decryption mechanism 
according to a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The embodiments of the present invention will be explained with reference to 
the accompanying drawings. 

Generally, in the present invention, a portable terminal represents a 



handphone, a PDA, a pager device, etc. In the present invention, the portable 
terminal represents a pager device. 

Figure 1 is a block diagram illustrating an apparatus for storing an electronic 
money which includes a radio signal receiving block 210 for receiving a radio signal, 
judging whether the received radio signal corresponds to a general or a balance 
storing information, displaying the contents of the information when a result of the 
judgement corresponds to the general information and judging whether a 
transmission error in the case of the balance storing information, a memory block 
230 for storing the storing amount of the money, a computation logic block 220 for 
comparing serial numbers of the radio signal receiving block 210 in the case of the 
balance storing information judged by the radio signal receiving block 21 0, extracting 
a subscriber key value and balance data through a decryption process of a balance 
storing information in the case of a coincidence as a result of the comparison, 
judging whether there is an error, storing the balance data into the memory block 
230 when there is not error, reading a storing amount data stored in the memory 
block 230 in the case of the storing balance content checking signal judged by the 
radio signal receiving block 210, and transmitting the read data to the radio signal 
receiving block 210, and a non-contact block 240 for detecting a money storing 
signal from the card storing unit, converting the thusly detected signal into a certain 
format and storing the thusly converted signal into the memory block 230. 

The radio signal receiving block 210 includes a key input unit 211 for 
amplifying and decoding a radio signal, a key input unit 212 for inputting a certain 
key signal, a display unit 213 for displaying a pager information or a balance storing 
information as a certain character or digit through a decryption process by the 
computation logic block 220, a tone signal generator 214 for generating a certain 



sound with respect to the character or digit based on a result of the decryption 
process in which the computation logic block 220 processes the balance storing 
information, and a microcomputer 215 for judging an output signal of the high 
frequency processing unit 21 1 , judging a general information and a balance storing 
information, transmitting to the display unit 213 in the case of the common radio 
information, formatting the balance storing information to a certain format 
corresponding to the computation logic block 220 in the case of the balance storing 
information, transmitting the formatted information to the computation logic block 
220, transmitting the character or digit which are processed via the decryption 
process to the display unit 213 and a tone signal generator 214, transmitting to the 
computation logic block 220 when the key signal of the key input unit 212 is judged 
to be a storing amount content display key signal, receiving the balance storing 
information and transmitting to the display unit 213. 

As shown in Figure 2, the microcomputer 215 includes an input/output 
interface unit 215a for receiving a digital signal converted by the high frequency 
processing unit 211, a CPU(Central Processing Unit) 215c for judging whether the 
signal transmitted from the input/output interface unit 215a corresponds to a pager 
information or a balance storing information, converting into a digit or character in 
the case of the pager information as a result of the judgement, transmitting to the 
display unit 213 via the input/output interface unit 215a, formatting the information 
to a certain format corresponding to the computation logic block 220 in the case of 
the balance storing information as a result of the judgement, a computation logic 
interface unit 21 5b for transmitting the formatted information to the computation logic 
block 220 in the case that there is not an error as a result of the judgement by the 
CPU 215c, a ROM(Read Only Memory) 215e including a transmission error judging 



and signal format program used by the CPU 215c, a program for processing a pager 
information, and a program for controlling a signal between the computation logic 
block 220 and the radio signal receiving block 210, and a RAM (Random Access 
Memory) 21 5d for storing a computation data of the CPU 215c. 

In the first embodiment of the present invention, the computation logic block 
220 includes a radio interface unit 221 for transmitting and receiving an information 
to/from the radio signal receiving block 210, a CPU 223 for comparing serial 
numbers of the radio signal receiving block inputted into the radio interface unit 221 
with a serial number stored in the memory block 230, decrypting the balance storing 
information in the case of the coincidence as a result of the comparison, extracting 
a subscriber key value and money amount data, comparing the extracted subscriber 
key value with a subscriber key value stored in the memory block 230, judging an 
authorized subscriber, storing the amount data into the memory block 230 in the 
case of the authorized subscriber, reading the balance storing amount from the 
memory block 230 when a storing amount content request signal is inputted via the 
radio interface unit 221 and transmitting to the radio signal receiving block 210 via 
the radio interface unit 221 , a ROM 225 for storing a security program, a balance 
storing management program, etc. and providing the CPU 223 with the thusly stored 
programs, and a RAM 224 for storing a computation data of the CPU 223. 

The memory block 230 may allocate and store the amount data into a 
corresponding region, and the amount data may be stored into the same region. The 
storing amount content and various authorizing information may be allocated to a 
storing region, and an additional region is allocated to store the storing amount 
content. In addition, a storing region may be allocated to use a personal information 
such as an ID card, an electronic ID, etc. 



The non-contact block 240 detects a certain frequency signal from the card 
storing unit and converts the thusly detected signal into a certain format. The thusly 
converted format signal is transmitted to the memory block 230 for storing a balance 
of the electronic money. A certain format signal processed through the 
5 modulation/demodulation unit 241 of the non-contact block 240 is processed through 
a balance storing process by the non-contact computation unit 242 for thereby 
forming a balance data, and the balance data is transmitted to the memory block 
230. 

As shown in Figure 5, in the second embodiment of the present invention, the 
io non-contact computation unit 242 is removed from the block of Figure 1, and the 
CPU 223 of the computation logic block 220 performs the function of the non-contact 
computation unit 242. 

In the second embodiment of the present invention, the computation logic 
block 220 includes a non-contact interface unit 222 for implementing a data 
15 transmitting and receiving operation between the CPU 223 and the 
modulation/demodulation unit 241 of the non-contact block 240, except for the radio 
interface unit 221 , the CPU 223, the RAM 224, and the ROM 225. 

In the second embodiment of the present invention, the non-contact block 240 
detects a certain frequency signal from the card storing unit, converts the detected 
2 o signal into a certain format, and the converted format signal is transmitted to the 
computation logic block 220 for a balance storing operation. The non-contact block 
240 transmits th signal formatted by the modulation/demodulation unit 241 to the 
non-contact interface unit 222 of the computation logic block 220 and stores the 
balance data into the memory block 230 via the CPU 223 of the computation logic 
2 5 block 220. 
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The computation logic block 220, the memory block 230 and the non-contact 
block 240 of the first and second embodiments of the present invention are installed 
in one IC chip. 

As shown in Figure 6 of the third embodiment of the present invention, there 
5 are provided the radio signal receiving block 220, the computation logic block 220, 
the memory block 230, and the non-contact block 240. The computation logic block 
220 further includes an information processing unit 226 for encrypting an information 
such as a balance storing, a service stop, a service stop release, a personal 
information update, etc. and providing the encrypted information to the CPU 223. 

1 o The information processing unit 226 may be formed of an additional hardware 

or may be integrally formed in the CPU 223 as a program. 

The operation and effects of the present invention will be explained with 
refernece to the accompanying drawings. 

In order to implement the present invention, a radio communication provider 
15 provides a money receipt and payment service to a subscriber in connection with a 
financial service provider. 

Namely, as shown in Figure 3, in the construction of the communication 
network according to the present invention, the radio communication service provider 
should communicate with a switching station, a financial service provider, a store 

2 0 that accepts a credit card, a credit card service provider, and a value added 

communication network(VAN). The above-described value added communication 
network provider should communicate with a card storing center, a store that accepts 
a credit card, and a financial service provider. 

In addition, in order to store a certain amount of the money into an electronic 
2 5 money card using the above-described communication network, the subscriber 
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should make a financial account at a financial service provider which provides a 
financial service in connection with the radio communication service provider. 

The operation that a certain amount of the money is stored into the electronic 
money card using the communication network will be explained. 
5 First, the subscriber can store a balance of the electronic card connected with 

the pager device using a personal computer or a telephone based on a radio 
transmission method. 

In the case of the telephone, when a pager device number is called using the 
telephone, the pager device number is inputted into the radio communication 
10 provider via the switching station as a call request signal. 

The radio communication service provider judges whether a certain number 
is available. In the case of the available number, the auto response function is 
performed, and an auto response voice message is transmitted to the subscriber 
who made a call, via the switching station in order to request a selection such as a 
15 telephone number call, a voice memo, a balance storage, a recharge service, a 
service stop, a service stop release, a personal information update, etc. 

Therefore, assuming that the subscriber stores a balance of the electronic 
money card, a numeral key or symbol key corresponding to the balance storage is 
pressed. The thusly pressed key is judged by the radio communication service 
20 provider as a balance storing request, and a certain amount of the balance storage 
is performed based on an auto response function. When the numeral keys 
corresponding to the amount that the subscriber wishes to input are pressed, the 
thusly pressed keys are detected, and a voice message is transmitted to the 
subscriber. 

25 Here, in the case of the balance storage, at an initial stage, a password input 
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may be requested, or after the numeral keys corresponding to the amount of the 
storage may be pressed. 

In the case that the subscriber wishes to receive another service, when the 
subscriber presses a corresponding key, the radio communication service provider 
5 system performs an auto response function with respect to a corresponding service. 

Therefore, in a new service provider system, a communication service is 
registered via the value added communication network(VAN) or based on a directly 
connected financial service provider, so that a search is requested for checking 
whether there is a certain amount of balance in the account of a corresponding 

1 o subscriber. If there is a certain amount of money in the account of the subscriber, 

the pager device of the subscriber is called. 

1) The balance storing operation will be explained based on the radio 
transmission method. 

In the first and second embodiments of the present invention, when a call is 
15 received from a certain subscriber, in the radio signal receiving block 210, the high 
frequency processing unit 21 1 converts the received signal into a digital signal and 
transmits the converted signal to the microcomputer 215. 

At this time, the input/output interface unit 21 5a of the microcomputer 21 5 
receives a digital output signal of the high frequency processing unit 211 and 

2 o transmits to the CPU 21 5c of the microcomputer 21 5. 

The CPU 21 5c checks whether there is a certain pattern signal for thereby 
judging whether the signal received corresponds to a general or a balance storing 
information. In the case of the general information because there is not a certain 
pattern signal which indicates the balance storing information, the CPU 215c 
2 5 converts the signal into a numeral digit or character, and the converted numeral digit 
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or character is transmitted to the display unit 213 via the input/output interface unit 
215a for thereby informing the subscriber of the call information. 

On the contrary, if a certain pattern signal which indicates the balance storing 
information exists in the pattern of the signal received from the high frequency 
5 processing unit 21 1 , and then the pattern signal is judged to correspond to a balance 
storing information. In this case, the CPU 21 5c formats the information into a certain 
format corresponding to the computation logic block 220 for thereby judging a 
transmission error. 

At this time, in the case of the transmission error, the CPU 215c generates 

10 a transmission error signal(for example, "2001 ") and transmits the transmission error 
signal to the display unit 213 via the input/output interface 215a and transmits a 
certain sound signal corresponding to the transmission error message to the tone 
signal generation unit 214, so that the subscriber is informed of the error occurrence. 
Therefore, the subscriber hears the voice message provided from the radio 

15 communication service provider and sets the retransmission mode, and the radio 
communication service provider system transmits a balance storing information. 

In the case that there is not a transmission error, the CPU 215c transmits a 
balance storing information which is formatted to a certain format to the computation 
logic block 220 via the computation logic interface unit 215b. 

20 At this time, the CPU 223 of the computation logic block 220 compares a 

serial number of the radio signal receiving block 210 stored in the memory block 230 
based on the transmission signal of the radio signal receiving block 21 0 received via 
the radio interface unit 221 . In the case of the non-coincidence, the CPU 223 
invalidates the currently transmitted balance storing information by judging the user 

25 as an illegal user. 
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In addition, when the serial number of the radio signal receiving block 210 is 
coincided, the CPU 223 judges whether the information corresponds to a balance 
storing information or a service stop information. In the case of the balance storing 
information, the counter value contained in the balance storing information 
5 transmitted from the radio signal receiving block 210 is read and is compared with 
a counter value of a function for a decryption. 

At this time, when the counter value is not coincided, the CPU 223 generates 
a counter value error signal(for example, "2004") and informs the display unit 213 
and the tone signal generation unit 214 of the radio signal receiving block 210 of 
10 the counter value error via the radio interface unit 221 . 

On the contrary, in the case of the coincidence, the CPU 223 decodes the 
balance storing information received from the radio signal receiving block 210 as a 
function of a corresponding counter value based on the counter value for thereby 
generating a subscriber key value and a balance data and compares whether the 
15 above-described subscriber key value with the subscriber key value of the memory 
block 230. 

In the case that the subscriber key value is coincided, the CPU 223 checks 
the balance storing region of the memory block 230 and sums the current balance 
and the current amount data, and the summed amount is judged to exceed a certain 
20 amount of the money. 

If the summed amount is judged to exceed a certain amount of the money, 
for example, if it is programmed to store up to 990000 won(Korean financial unit) into 
the memory block 230, the storing amount and the balance stored in the memory 
block 230 are summed. If the summed amount exceeds 990,000 won, the CPU 223 
2 5 transmits an overflow signal to the radio signal receiving block 210 via the radios 
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interface unit 221 . 

The radio signal receiving block 210 receives an overflow signal via the 
computation logic interface unit 21 5b and transmits the received signal to the display 
unit 213 via the input/output interface unit 215a. At the same time, the tone signal 
5 generation unit 21 4 generates a sound, so that the subscriber is formed of the state 
that the amount of the money which is stored into the memory block 230 is 
exceeded. 

In addition, if the summed amount is judged to be below a certain amount, the 
computation logic block 220 compares the value which is obtained by summing the 
1 0 current storing amount and the storing amount corresponding to a predetermined 
number of communications, with the summed amount contained in the balance 
storing information transmitted from the radio signal receiving block 210. In the case 
of the coincidence, the current storing amount is stored into the memory block 230. 
A certain number of current balance transmission information and a sequence 
15 information are stored into the memory block 230, and the CPU 223 of the 
computation logic block 220 increases the counter value by 1 . 

In addition, when receiving and computing a balance storing information, the 
computation logic block 220 transmits a signal indicating a computation error(for 
example, "2002") to the radio signal receiving block 210 via the radio interface unit 
20 221 and displays the signal on the display unit 213 for thereby generating a sound 
message using the tone signal generation unit 214, whereby the subscriber is 
informed of the computation error. 

Namely, in the first and second embodiments of the present invention, the 
above-described balance storing operation based on a radio communication method 
25 is performed. 
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The balance storing operation according to the third embodiment of the 
present invention will be explained with reference to the accompanying drawings. 

A certain key value provided by the radio communication service provider and 
a certain key value provided by a financial service provider such as a bank are 
5 previously stored in the terminal of the third embodiment of the present invention. 

In the third embodiment of the present invention, when buying the terminal, 
a password is stored therein. The operation of the same will be explained. 

A subscriber makes a bank account at a certain financial service provider 
connected with a radio communication service provider(for example, a bank) via a 

1 o communication network and buys a terminal having a card which can be restored 

when there is a balance therein at a radio communication service provider or its 
agent. At this time, the subscriber informs his bank account to the radio 
communication service provider or its agent. Thereafter, the radio communication 
service provider confirms a corresponding terminal serial number and a chip serial 
15 number stored in the terminal and registers the same into a radio communication 
service provider system. 

The radio communication service provider confirms whether a bank account 
is made. In the case that the bank account is made, a certain password registration 
pattern(for example, "1010") is added to a password of the bank account, and then 

2 0 is transmitted to the subscriber terminal. 

At this time, in the terminal of the subscriber, the microcomputer 215 judges 
that there is no a pager information in the radio signal receiving block 210, and the 
signal is reformatted based on an ISO standard, and the formatted signal is 
transmitted to the computation logic block 220. 
25 The computation logic block 220 judges the password number pattern for 
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thereby judging whether there is a transmission error. 

In the case of the transmission error, the computation logic block 220 
transmits an ISO standard check-sum error message to the radio signal receiving 
block 210, and the radio signal receiving block 210 transmits the tone signal 
5 generation unit 214 as an error sound when the computer 215 displays a 
transmission error message(for example, "[11]-ERR") on the display unit 213. 

Therefore, an information that the password registration is failed is informed 
to the radio communication service provider, and a retransmission of the password 
encrypted and provided by the bank is requested. 
10 In the case that there is not a transmission error, in the computation logic 

block 220, the information processing unit 226 decodes the encrypted password to 
an original password using a certain key value stored in a certain region of the 
memory block 230, and the decoded password is stored into a certain region of the 
memory block 230. 

15 When the computation logic block 220 informs the radio signal receiving block 

210 of the truth that the original password is decoded, in the radio signal receiving 
block 210, the microcomputer 215 displays a character of [OK] on the display unit 
213 for thereby implementing a balance storing operation. 

When the balance storing operation is started in order to use the electronic 

2 o money card installed in the terminal, the first and second balance storing signals are 
received for thereby implementing a balance storing operation. This operation will 
be explained in detail. 

First, a subscriber presses his call number using a PC or a telephone for 
storing a balance of the electronic money card, and a communication is enabled. 

25 Thereafter, the subscriber hears a certain message from the radio communication 
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service provider and then presses a certain numeral digit corresponding to the 
amount to be stored. 

The subscriber inputs his password, inputs a certain amount of electronic 
money, presses a certain button of the terminal based on a request from the radio 
5 communication service provider, so that an encrypted counter value is displayed on 
the display unit 213, and the displayed counter value is inputted. 

The checking operation is performed at the side of the radio communication 
service provider. At this time, if there is a certain amount of electronic money in the 
bank account, the encrypted first balance storing information is transmitted. When 
10 the first balance storing information is received, in the radio signal receiving block 
210, the high frequency processing unit 211 converts the received signal into a 
digital signal and transmits to the microcomputer 215. 

At this time, in the microcomputer 215, when the interface unit 215a transmits 
a call signal to the CPU 215c, the CPU 21 5C checks whether there is a certain 
15 pattern signal and judges whether the signal is a general information or an 
information to be transmitted to the computation logic block 220. 

Since there is a certain pattern signal, the signal is judged to be an 
information transmitted to the computation logic block 220, the CPU 215c transmits 
an information to the computation logic interface unit 215b, and the computation 
2 0 logic interface unit 215b formats the signals based on an ISO-7816 which 
corresponds to the computation logic block 220 and transmits to the computation 
logic block 220. 

In the computation logic block 220, the radio interface unit 221 receives an 
information transmitted from the microcomputer 215 and transmits to the CPU 223, 
2 5 and the CPU 223 checks check sum bits and judges whether the signal is properly 
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transmitted. 

In the case of the check sum error, the CPU 223 generates a check sum error 
message and transmits the check sum error message to the microcomputer 21 5 via 
the radio interface unit 221. 
5 When the microcomputer 21 5 receives the check sum error message from the 

computation logic block 220 via the computation logic interface unit 215b, the CPU 
21 5c judges that there is a transmission error and transmits an instruction to the 
display unit 213 via the input/output interface unit 215a for indicating that a 
transmission error is generated, 
i o Therefore, a transmission error message(for example "[1 1 ]-ERR") is displayed 

on the display unit 213. 

At this time, the subscriber presses a numeral digit of "1 1 " displayed on the 
displayed on 213 for thereby informing the radio communication service provider of 
the occurrence of the transmission error and requesting an information 
15 retransmission. 

In addition, if there is not a check sum error, the computation logic block 220 
stores the first balance storing information into a certain region of the memory block 
230 as the CPU 223 judges the signal as the first balance storing information. 

The CPU 223 extracts an information which does not exceed a certain pattern 
20 signal(for example, "1010") from the first balance storing information stored in the 
memory block 230 and judges the storing request amount transmitted, and sums the 
balance(radio storage + non-contact storage) in a certain region of the memory block 
230 for thereby computing a sum amount. 

The CPU 223 judges whether the sum exceeds a storing limit set in a certain 
25 region of the memory block 230. 
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If the sum exceeds a storing limit, the CPU 223 transmits an instruction so 
that the microcomputer 215 displays an exceeding message(for example, "[22]- 
ERR") on the display unit 213. 

The subscriber informs the radio communication service provider of the 
5 storing limit exceeding error by pressing the numeral digit "22" displayed on the 
display unit 213 and displays the balance on the display unit by pressing a certain 
button, judges a storing request possible amount and inputs the judged amount. 

In the case that the sum of the storing request amount and the sum amount 
does not exceed the storing limit, the CPU 223 formats the storing request amount 
10 among the data transmitted, an actual counter value, and a chip serial number of a 
certain based on a certain format and sets the encrypted key value provided from 
the radio communication service provider as an encryption key value of the 
information processing unit 226. 

The information processing unit 226 reads and encrypts a value formatted by 
15 the CPU 223 and an initial value stored in a certain region of the memory block 
230. 

Therefore, the CPU 223 compares a certain value of the first balance storing 
information transmitted via a call with respect to the portion among the result values 
encrypted by the information processing unit 226. 
20 If the compared values are not coincided, the CPU 223 judges as a 

certification error and transmits a signal for displaying the certification error 
message(for example, "[33]-ERR"] on the display unit 213 to thee radio signal 
receiving block 210. 

Thereafter, the subscriber informs the radio communication service provider 
2 5 of the certification error by pressing the numeral digit "33" displayed on the display 
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unit 213 for thereby requesting a re-transmission of the first balance storing 
information. 

If the error occurs during the processing operation, the CPU 223 transmits a 
signal to the radio signal receiving block 21 0 in order to display a processing error 
5 message(for example, "[44]-ERR") on the display unit 21 3. 

The subscriber informs the radio communication service provider of the 
processing error by pressing the numeral digit "44" displayed on the display unit 213 
for thereby requesting a re-transmission of the first balance storing information. 

In addition, if a certain value of the first balance storing information and a 

1 o certain value are coincided by the information processing unit 226, the CPU 223 

formats a bank account password, a storing request amount, and a chip serial 
number stored in a certain region of the memory block 230 and encrypts the thusly 
formatted information using a certain key value provided from a bank stored in a 
certain region of the memory block 230, and a part of the resultant value is 
15 processed to a decimal value. 

The CPU 223 encrypts a certain numeral digit formatted based on the storing 
information (storing request amount and a radio communication service provider) 
transmitted by the wireless method, the chip serial number stored in the memory 
block 230, and a certain numeral digit changed to the decimal format and computes 

2 0 a part of the resultant value based on the decimal method. 

The CPU 223 performs an encryption operation using a certain key value 
provided from a bank for thereby implementing an encryption using a resultant value 
converted to a decimal format and a certain key value provided form the radio 
communication service provider and stores the decimal format resultant value into 
25 a certain region of the memory block 230. 



21 



The CPU 223 transmits a message that the first balance storing information 
is successfully encrypted to the CPU 215c of the microcomputer 215 via the radio 
interface unit 221, and the CPU 215c transfers an instruction which requests a 
resultant value to the CPU 223. 
5 The CPU 223 transfers two types of decimal computation values stored in a 

certain region of the memory block 220 to the microcomputer 215 via the radio 
interface unit 221 . 

The CPU 215c transmits an instruction to the display unit 213 in order to 
display a decimal value and an ICON type character which represents an "In charge" 

10 at an upper portion or lower portion of the decimal value and transmits an instruction 
to the tone signal generation unit 214 in order to generate a sound message 
corresponding to the state message. 

Since the first balance storing information is successfully encrypted by the 
computation logic block 220, the CPU 223 disables the current normal state flat in 

15 the region which represents a card state of the memory block 230 and enables a 
temporary stop flag. 

The decimal values displayed on the display unit 213 are displayed until a 
second balance storing information or storing cancellation information is received. 
The button operation is disabled. 

20 After a certain time (for example, 1 minute) is elapsed after the message of 

the "In charge" is displayed on the display unit 213, the message is changed to a 
message of "Re-charge" by a control of the microcomputer 215, so that the 
subscriber may receive a second balance charge signal by selecting a recharge 
mode via a telephone or a personal computer in case that the subscriber fails to 

25 receive the second balance change signal. 
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The subscriber presses the numeral digit displayed on the display unit 213 
transmitted from the radio communication service provider, namely, the decimal 
values are transmitted to the radio communication service provider. 

The radio communication service provider performs a certification process 
5 with respect to the numeral digits pressed by the subscriber. If it is judged that the 
numeral digits are not certificated, an auto response voice message is transmitted 
to the subscriber so that the subscriber re-inputs a corresponding numeral digit. 

In the case that the certification process is properly performed with respect 
to the numeral digits pressed by the subscriber, the second balance storing 
10 information is transmitted, and an auto response voice message that the second 
balance storing information is transmitted is transmitted to the subscriber. 

When the subscriber terminal receives the second balance storing information 
from the radio signal receiving block 210, the high frequency processing unit 211 
converts the call signal into a digital information and transmits to the CPU 215c of 
15 the microcomputer 215 via the input/output interface unit 215a. 

The CPU 215c judges whether there is a transmission pattern "1010" in order 
to judge whether the signal corresponds to a common radio information or an 
information to be transmitted to the computation logic block 220. In the case of the 
second balance storing signal, the CPU 215c formats the information based on the 
2 0 ISO-7816 and transmits to the computation logic block via the computation logic 
interface unit 215b. 

In the computation logic block 220, when the information is transmitted from 
the microcomputer 215 to the CPU 223 via the radio interface unit 221 , the CPU 223 
checks whether there is a check sum error for thereby judging whether there is a 
2 5 transmission error. 



23 



In the case of the transmission error, the CPU 223 displays the transmission 
error message(for example, "[11]-ERR") on the display unit 213 and transmits an 
instruction to the microcomputer 215 to generate an error sound via the tone signal 
generation unit 214. After a certain time of about 10 seconds are elapsed, the 
5 decimal values are displayed again on the display unit 213. 

In the case that there is not a transmission error, the CPU 223 reads a bit 
signal below a certain pattern signal "1010" and recognizes as a second balance 
storing information. Thereafter, the CPU 223 formats a certain variable contained in 
the second balance storing information, a chip serial number stored in a certain 
io region of the memory block 230, a storing request amount, and a decimal value 
encrypted to a certain key value provided from the bank, and the information 
processing unit 226 performs an encryption using a certain key value provided from 
the bank with respect to the formatted data. 

The CPU 223 checks whether the resultant value which is encrypted by the 
15 information processing unit 226 is the same as the entire parts or a part of the 
encryption data contained in the second balance storing information transmitted from 
the radio communication service provider. 

In the case that the values are not same, the CPU 223 transmits an 
instruction so that the certification error message(for example, [33]-ERR") is 
2 o displayed on the display unit 21 3 for a certain time(for example, about 1 0 seconds). 

In the case that the values are same, the CPU 223 stores the storing amount 
and transmission date into the RAM 224 and sums the balance and storing amount 
stored in a certain region of the memory block 230, and disables a temporary use 
stop flag at a certain region of the memory block 230, and enables a normal state 
2 5 flag. 
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The CPU 223 stores the storing amount and transmission date into the storing 
amount content checking region allocated in the memory block 230. 

Thereafter, the CPU 223 generates a state message which indicates that a 
certain amount of money is successfully stored and transmits the storing amount and 
5 transmission date stored in the RAM 224 and the thusly generated state message 
to the microcomputer 215. 

At this time, in the microcomputer 215, the CPU 215c deletes the decimal 
value, displays the storing amount and transmission date for a certain time (about 
10 seconds), deletes an ICON shape character displayed as an "In charge" or 
10 "Recharge", and transmits an instruction for displaying a character of "Completion" 
for a certain time(about 10 seconds). 

Therefore, the subscribed is informed of the state that a certain amount of 
money is stored. 

After the first balance storing process is completed, and the balance storing 
15 cancellation call may be implemented during the second balance storing process 
when a communication is not implemented between the radio communication service 
provider and the financial service provider (for example, bank), or when the money 
is withdrawn from the account of the subscriber during the first balance storing 
process and the second balance storing process, so that there is a certain amount 
20 of money in the account of the subscriber. In this case, the subscriber terminal which 
receives the first balance storing information becomes a temporary stop state. 

Therefore, the radio communication service provider transmits a signal for 
cancelling the first balance storing information in order to release the temporary stop 
state of the subscriber terminal. 
25 At this time, the subscriber terminal which receives a balance storing 
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cancellation information encrypted by the radio communication service provider 
performs the same process as the encryption process in the balance storing mode 
and checks whether there is a transmission error. 

If there is a transmission error, the CPU 223 makes the microcomputer to 
5 display a transmission error message (for example, "[1 1]-ERR") on the display unit 
213, so that a retransmission is requested to the subscriber. 

In addition, if there is not a transmission error, the message is transmitted to 
the computation logic block 220, and the computation logic block 220 reads the radio 
communication service provider contained in the balance storing cancellation 
10 information received by the CPU 223, the first balance storing information stored in 
the memory block 230 and the chip serial number, and designates a certain key 
value of the radio communication service provider as an encryption key value. In this 
state, the information processing unit 226 performs an encryption process. 

At this time, the CPU 223 compares the resultant value encrypted by the 
15 information processing unit 226 with the encryption data contained in the received 
balance storing cancellation information. 

In the case of the non-coincidence as a result of the comparison, the CPU 
223 transmits an instruction to the microcomputer 215 for displaying a certification 
error message ([33]-ERR) on the display unit 213. 
2 0 In addition, in the case of the coincidence, the CPU 223 transmits an 

instruction to the microcomputer 215 for deleting the decimal value displayed on the 
display unit 213 since the balance storing cancellation process is completed and 
disables the temporary stop flag of the memory block 230. 

In this case, the CPU 223 stores a balance storing cancellation information 
2 5 into a certain region of the memory block 230 for thereby implementing a using state 
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of the subscriber terminal. 

The currently transmitted first balance storing information is deleted, and all 
storing operations are completed. 

Thereafter, the subscriber can start the balance storing operation. 
5 Namely, in the present invention, in the case that the first and second balance 

storing processes are successfully completed, the balance storing cancellation 
information is not enabled during the counter value encryption process. 

In this state, if the balance storing process is performed, the contents of the 
first and second balance storing signals are stored into a certain region of the 
10 memory block 230, and a state message is stored for checking whether only the 
process result value and the first balance storing call are requested or the second 
balance storing call is requested or the balance storing cancellation call is received 
for the reason that when the radio communication service is requested, the contents 
stored in the terminal are compared for thereby checking the state of the terminal 
15 for thereby implementing a full maintenance when there is a certification error or a 
certain failure. 

When storing a certain amount of money, the subscriber presses a certain 
button of the terminal for thereby displaying the counter value of a certain region of 
the memory block 230 on the display unit 213. The counter value stored in the 
2 o memory block 230 is increased when storing a balance into the memory block 230 
and when using the stored money. 

Namely, when the money is stored based on the radio transmission method 
or when storing at a common storing center, the computation logic block 220 
increases the counter value by "1" stored in the memory block 230. 
2 5 For example, in the case of the electronic card, the user must pass through 
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the card reader when getting on/off. At this time, the counter value is increased by 
"2". 

If the card reader fails to read the card, the card reader reads the card again. 
At this case, the counter value is increased by "2". 
5 The counter value is increased by the number that the card reader reads the 

card until the card reader successfully reads the card. 

The thusiy increased counter value is provided to the radio communication 
service provider as a certification value during the balance storing process, so that 
an information transmission is limited at the radio communication service provider 
10 due to the mistake of the subscriber. 

The counter value are encrypted and displayed on the display unit 213. The 
encryption process will be explained. 

First, when a subscriber presses a certain button of the key input unit 212 of 
the terminal to check the counter value in when storing the balance based on the 
15 radio transmission method, the counter value request instruction is transmitted to the 
CPU 215c of the microcomputer 215. 

At this time, when the CPU 215c informs the state that the counter value 
request instruction is inputted, to the computation logic block 220, the computation 
logic block 220 reads 16-digit counter value and changes to 2-digit value stored in 
2 o the memory block 230. The resultant values are divided into a certain number of 
groups, and then a 2-digit sum is performed between each group. 

The CPU 223 sums the resultant value obtained from a part of the 2-digit 
result value (or from the entire portions of the same) and a bit which indicates 
whether a balance storing cancellation call is received (for example, in the case that 
2 5 the call is received, it represents "1 ", and in the case that the call is not received, it 
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represents "0". The resultant values and a part of the chip serial number stored in 
the memory block 230 or a part of the initial values of the encryption are logically 
processed, and the 2-digit value of the resultant value is computed based on the 
decimal method. 

5 At this time, when the CPU 223 transmits a decimal value to the 

microcomputer 215, the CPU 215c displays on the display unit 213. 

Therefore, the subscriber transmits the counter value displayed on the display 
unit 213 to the radio communication service provider in the balance storing mode for 
implementing a certification operation. 
10 2) The balance storing operation based on the storing unit according to the 

present invention will be explained. 

First, the portable terminal is placed at a height of the card storing unit and 
pays a certain amount of the money. The amount of the money corresponding to the 
amount that the user wishes to store is inputted for thereby performing a storing 
15 operation. 

At this time, the card storing unit checks whether the storing service is 
available based on a certifying process. 

If the storing operation is available, the card storing unit generates a signal 
corresponding to the storing amount, and the non-contact block 240 stores the 
20 storing amount data detected by the modulation/demodulation unit 241 into the 
memory block 230. 

The storing process is different from the embodiments based on whether there 
is a non-contact computation unit 242 in the non-contact block 240. 

In the first embodiment, in the case that there is not the non-contact 
2 5 computation unit 242, the non-contact unit 242 stores a storing amount data into the 
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memory block 230. 

In the second and third embodiments, in the case that there is not the non- 
contact computation unit 242, the storing data is stored into the memory block 230 
via the non-contact interface unit 222 and the CPU 223 of the computation logic 
5 block 220. 

When the storing operation is completed, and then the user presses a storing 
amount certification button on the terminal, the microcomputer 215 transmits the 
completion state to the computation logic block 220. 

The computation logic block 220 reads the sum and storing contents based 
10 on the radio or storing unit from the memory block 230 and transmits to the radio 
signal receiving block 210. 

In the radio signal receiving block 210, the microcomputer 215 displays the 
storing amount information transmitted from the computation logic block 220 on the 
display unit 213 for thereby informing the current stored amount and the storing 
15 amount contents. 

3) A certain amount of the electronic card money integrally engaged with the 
portable terminal is stored through the above-described operation. The use of the 
stored electronic money card will be explained. 

First, when a user contacts the portable pager device with the electronic 
20 money card to the card reader for paying a traffic fare or a certain product, the 
signals corresponding to the kind of the card, the certification key value of the card, 
the payment data and certification signal, etc. are communicated between the card 
reader and the portable pager device for thereby implementing a payment process. 

At this time, the payment process is different from the first, second and third 
25 embodiment of the present invention based on whether there is a non-contact 
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computation unit 242 of the non-contact block 240. 

In the first embodiment of the present invention, in the case that there is the 
non-contact computation unit 242, the non-contact computation unit 242 reads the 
amount data from the memory block 230 and transmits the amount data as much as 
5 the payment amount to the card reader via the modulation and demodulation unit 
241 of the non-contact block 240 for thereby implementing a payment. 

In the second and third embodiments of the present invention, in the case that 
there is not the non-contact computation unit 242, the amount data as much as the 
payment amount is transmitted from the amount data storing region of the memory 

1 o block 230 to the modulation and demodulation unit 241 of the non-contact block 240 

via the CPU 223 of the computation logic block 220 for thereby implementing a 
payment. 

4) The storing contents and balance checking operations of the first through 
third embodiments of the present invention are same. The above-described 
15 operation will be explained. 

In order to check the current balance, when a user presses a certain button 
of the pager device, the radio signal receiving block 21 0 judges the pressed state 
and transmits the pressed state to the computation logic block 220. 

The computation logic block 220 checks the memory block 230 and reads the 

2 0 amount data stored and transmits to the radio signal receiving block 210. 

In the radio signal receiving block 210, the microcomputer 212 displays the 
current balance transmitted from the computation logic block 220 on the display unit 
213. 

In order to check the stored amount contents, when the user presses a certain 
2 5 button of the key input unit 212 of the pager device, in the radio signal receiving 
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block 210, the CPU 215 judges the pressed state and transmits to the computation 
logic block 220. 

The CPU 223 of the computation logic block 220 reads the sequence 
information and storing amount from the memory block 230 and transmits to the 
5 radio signal receiving block 210. 

The microcomputer 215 of the radio signal receiving block 210 sequentially 
displays the storing amount information transmitted from the computation logic block 
220 on the display unit 213. 

In another embodiment of the present invention, the service stop may be set 
10 when the user loses the terminal. If found, the service stop release may be 
implemented. 

5) The "service stop" process will be explained. 

When a subscriber makes a call to his call number, the call is inputted as a 
call request signal at the radio communication service system via a switching station. 

15 At this time, the radio communication service provider transmits a voice 

message to the subscriber via the switching station in order to request a selection 
such as a telephone call, a voice memo, a storing service, a recharge service, a 
service stop, a service stop release, etc. 

Therefore, the subscriber presses a numeral key corresponding to the service 

20 stop. The radio communication service provider system receives the service stop 
and requests the subscriber to input his password. When the subscriber inputs the 
password, the thusly inputted password is compared with the stored password. In 
the case of the coincidence, the radio communication service system calls a service 
stop signal to a corresponding pager device via the switching station. 

25 At this time, in the pager device of the subscriber, the radio signal receiving 
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block 21 0 converts the signal inputted from the radio communication service provider 
system into amplified and digital signal by the high frequency processing unit 21 1 
and is transmitted to the CPU 215c via the input/output interface unit 215a. 

When the CPU 21 5c judges the service stop signal, the CPU 21 5c formats the 
5 service stop signal into a certain format corresponding to the computation logic block 
220 and transmits the formatted signal to the computation logic block 220 via the 
computation logic interface unit 215b. 

In the computation logic block 220, the CPU 223 extracts a serial number of 
the radio signal receiving block 210 from the transmission signal at the radio signal 
l o receiving block 210 received via the radio interface unit 221 and compares the thusly 
extracted number with a serial number stored in the memory block 230. In the case 
of the coincidence, the balance storing information is controlled not to be 
transmitted. 

in the first embodiment of the present invention, the computation logic block 
1 5 220 disables the operation of the memory block 230, and in the second embodiment 
of the present invention, the computation logic block 220 disables the operation of 
the memory block 230 and controls the non-contact block 240 for thereby stopping 
the function of the modulation and demodulation unit 241 . 

Therefore, the service of the electronic money card engaged in the pager 
20 device is stopped based on the above-described operation. 

The above-descried operation is performed based on the flow of signals as 
shown in Figure 4. This will be explained as follows. 

When a radio signal is inputted, it is judged whether the signal corresponds 
to a common call information or a balance storing information by the radio signal 
25 receiving block 210. 
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At this time, in the case of the balance storing information, the radio signal 
receiving block 21 0 formats the balance storing information into a certain format and 
transmits to the computation logic block 220. The CPU 223 decrypts the information 
and extracts a serial number of the radio signal receiving block and a subscriber key 
5 value. 

The CPU 223 compares the decrypted serial number of the radio signal 
receiving block with a serial number of the radio signal receiving block stored in the 
memory block 230. In the case of the coincidence, the decrypted subscriber key 
value and the subscriber key value stored in the memory block 230 are compared. 
10 In the case of the coincidence, the operation is judged to be a proper balance 
storing operation for thereby storing a certain amount of money into the memory 
block 230. 

If the received radio signal is judged to be a service stop signal, the radio 
signal receiving block 21 0 formats the signals and transmits to the computation logic 
15 block 220. 

At this time, in the computation logic block 223, the transmitted signal is 
decrypted, and a serial number of the radio signal receiving block 210 is extracted, 
and the extracted serial number is compared with the serial number stored in the 
memory block 230. 

2 0 In the case of the coincidence, the CPU 223 judges the service stop signal 

and disables the memory block 230 and stops the function of the modulation and 
demodulation unit 241 by controlling the non-contact block 240 for thereby stopping 
the service of the electronic money card. 

The service stop process according to the third embodiment of the present 

2 5 invention will be explained. 



34 



First, the radio communication service provider which receives the service 
stop request judges a proper subscriber passed through the certification process and 
transmits an encryption value containing a service stop pattern, an encryption value, 
a certain variable, and a transmission data is transmitted together with the check 
sum information as a service stop information. 

At this time, the subscriber terminal receives a service stop information that 
the radio signal receiving block 21 0 transmits at the side of the radio communication 
service provider and transmits to the computation logic block 220. The CPU 223 
extracts a certain variable and compares with a certain variable contained in the 
previous service stop information stored in the memory block 230. 

If the currently transmitted radio communication service provider variable is 
the same as or is smaller than the variable of the previously transmitted radio 
communication service provider, the CPU 223 judges the signal to be not a proper 
signal and does not set the service stop state of the terminal and transmits an 
instruction to the microcomputer 215 for displaying a certification error message 
([33]-ERR) on the display unit 213. 

On the contrary, if the currently transmitted variable is greater than the 
previously transmitted variable, the CPU 223 formats the chip serial number 
contained in the memory block 230 and the variables and transmission date 
contained in the service stop information, and the information processing unit 226 
encrypts the formatted data using a certain key value provided from the radio 
communication service provider. 

At this time, the CPU 223 compares the encryption value contained in the 
service stop information with a part of the entire parts of the result value processed 
by the information processing unit 226. 
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In the case of the non-coincidence, the CPU 223 transmits an instruction to 
the microcomputer 215 to display a certification error message of [33]-ERR on the 
display unit 213. 

On the contrary, in the case of the encryption value coincidence, the CPU 223 
5 enables the service stop flag contained in the memory block 230 and stores the 
service stop information and the service stop information processing result value into 
the memory block 230 and transmits a result of the process to the microcomputer 
215. 

The microcomputer 215 transmits an instruction to the display unit 213 to 

1 o display a "Stop" character of an ion shape. 

Therefore, the service of the terminal is stopped by the above-described 
operation. 

6) In the case tat the terminal is lost, the service stop of the terminal must be 
requested. First, in the first and second embodiments of the present invention, a 
15 communication is connected with the radio communication service provider side. A 
numeral key corresponding to the service stop release is pressed. The radio 
communication service provider which judges a service stop release requests a user 
to input a password. In the case that the inputted password is coincided with the 
stored password, the radio communication service provider transmits a service stop 

2 o release information to a corresponding pager device. 

At this time, in the subscriber terminal, the radio signal receiving block 210 
converts the signal from the radio communication service provider into an amplified 
and digital signal by the high frequency processing unit 21 1 and transmits to the 
CPU 215c via the input/output interface unit 215a of the microcomputer 215. 
2 5 The CPU 15c formats a service stop signal into a format corresponding to 
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computation logic block 220 and transmits to the computation logic block 220 via the 
computation logic interface unit 215b. 

In the computation logic block 220, the CPU 233 extracts a serial number of 
the radio signal receiving block 210 from a transmission signal from the radio signal 
5 receiving block 210 received via the radio interface unit 221 and compares the 
extracted serial number with a serial number stored in the memory block 230. 

In the case of the coincidence, the CPU 223 controls the memory block 230 
or the non-contact block 240 for implementing a transmission of a balance storing 
information. 

10 Namely, in the first embodiment of the present invention, the computation 

logic block 220 enables the operation of the memory block 230, and in the second 
embodiment of the present invention, the computation logic block 220 enables the 
memory block 230 and the modulation and demodulation block 241 of the non- 
contact block 240. 

1 5 Therefore, the service stop of the electronic money card engaged in the pager 

device is released by the above-described operation. 

In the third embodiment of the present invention, at the radio communication 
service provider, when a service stop release is requested from a proper user, in the 
case that it is judged as a proper user via a certification process, a service stop 

2 0 release information containing a service stop release pattern, a certain variable, an 
encrypted value, and a transmission date is transmitted. 

In the subscriber terminal which receives a service stop release information 
transmitted from the radio communication service provider side, the CPU 223 of the 
computation logic block 220 compares a certain variable contained in the previous 

25 service stop release information stored in the memory block 230 with a certain 
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variable contained in the currently transmitted service stop release information. 

Therefore, in the case that the currently transmitted variable is greater than 
the variable contained in the service stop release information, the CPU 223 performs 
the same service stop release as the service stop setting process. 
5 However, in the case of the service stop release, the CPU 223 disables the 

service stop flag of the memory block 230 and enables the normal state flag and 
transmits an instruction to the microcomputer 21 5 for deleting the character of "Stop" 
displayed on the display unit 213. 

Therefore, the subscriber terminal becomes available. 

10 In the third embodiment of the present invention, in the case that the service 

stop or service stop release information is first received, since there is not a radio 
communication service provider in the memory block 230, the service stop or service 
stop release of the terminal is set using the current certain variable value transmitted 
from the radio communication service provider. 

15 At this time, a result value of the service stop or service stop release process 

is stored into the memory block 230 in order to prevent the service stop or service 
stop release from being set when the previously used service stop or service stop 
release information is re-transmitted. 

If it is impossible to find the lost terminal, the user visits the radio 

20 communication service provider and stops the service of the terminal. If the user 
wishes a balance storing service, a new terminal is obtained and registered. 

7) In the case of the registration and updates of the personal information, in 
the first and second embodiment of the present invention, the operation is 
implemented similarly to the service stop operation. In the case that the comparison 

25 results of the serial numbers are same, the CPU 223 updates the personal 
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information stored in the region of the memory block 230 with the currently 
transmitted information. 

In the third embodiment of the present invention, the operation is implemented 
similarly to the service stop operation. In the case that the check sums are 
5 coincided, the CPU 223 updates the personal information stored in the region of the 
memory block using the data decoded by the information processing unit 226. 

8) In the third embodiment of the present invention, a coding or decoding 
operation is implemented with respect to the information transmitted from the radio 
communication service provider when performing the process such as a balance 
10 storing operation, a recharge service, a service stop and release, a personal 
information update, etc. In this case, an algorithm such as "Triple DES" may be 
adapted. 

The Triple DES algorithm is a coding or decoding technique using the DES 
algorithm three times and a technique for coding or decoding the data using a 

15 certain key value. 

Therefore, in the case of the password registration and personal information 
update, when the encryption is implemented at the side of the radio communication 
service provider as shown in Figure 8A, the decoding operation is performed at the 
subscriber terminal as shown in Figure 8B. 

20 In the case of a balance storage, a service stop, and a service stop release, 

when the encryption is implemented at the side of the radio communication service 
provider as shown in Figure 9A, the encryption is performed at the subscriber 
terminal as shown in Figure 9B, so that a corresponding operation is performed 
using a result of the process. 

2 5 As described above, in the present invention, since it is possible to store a 
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balance of the electronic money card based on a balance storing unit as well as a 
radio transmission method, it is possible to remove any inconvenience which is 
caused when a user directly visits the storing center or shop in order to store a 
balance of the electronic money card. 
5 In addition, in the present invention, of the card is lost, since it is possible to 

set the service stop based on a radio transmission method, it is possible to prevent 
a financial loss due to the lost card. 

Furthermore, in the present invention, it is possible to implement a balance 
storing operation, a service stop and a personal information changing operation. 
10 Although the preferred embodiment of the present invention have been 

disclosed for illustrative purposes, those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, without departing from the 
scope and spirit of the invention as recited in the accompanying claims. 

15 
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What is claimed is: 



1 . An apparatus for storing an electronic money, comprising: 
a portable terminal having an integrally formed electronic money card which 
5 is capable of storing a balance of the same using a radio communication or a storing 
unit. 



2. The apparatus of claim 1 , wherein said electronic money card includes 
means for using a personal information. 

10 

3. An apparatus for storing an electronic money, comprising: 

a radio signal receiving block for receiving a radio signal and judging whether 
the receives signal corresponds to a general information or a balance storing 
information; 

15 a memory block for storing a storing amount, a content and a certification 

information; 

a computation logic block for storing a balance storing data extracted from the 
balance storing information into the memory block when a balance storing 
information transmitted from the radio signal receiving block is a proper signal; and 
20 a non-contact block for storing a balance storing amount into the memory 

block using a card storing unit and reading a balance storing amount of the memory 
block when paying the money. 



4. The apparatus of claim 3, wherein said computation logic block is 
2 5 designed so that a certain amount data is stored into the memory block only when 
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first and second balance storing information are all received from the radio signal 
receiving block. 

5. The apparatus of claim 3, wherein said radio signal receiving block 
5 includes: 

a key input unit for inputting a certain key signal; 

a display unit for displaying a general information or a balance storing 
information as a character or digit; 

a control means for decrypting an output signal of the high frequency 

1 o processing unit, transmitting to the display unit, transmitting to the computation block 

in the case that the information is the balance storing information or is a balance 
storing content check key signal from the key input unit, receiving a balance storing 
content information and displaying the same on the display unit; and 

a tone signal generator for generating a call sound or an error sound during 
15 the balance storing operation by the control means. 

6. The apparatus of claim 5, wherein said control means is designed to 
check whether there is a certain pattern signal in an output signal of the high 
frequency processing unit, judge whether the information corresponds to a common 

2 0 radio information or a balance storing information, format the information into a 

certain format corresponding to the computation logic block when there is a certain 
pattern signal, and the balance storing information is judged, judge whether there is 
an error signal, and transmit the formatted information to the computation logic block 
when there is not a transmission error. 
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7. The apparatus of claim 3, wherein said non-contact block includes: 
a modulation and demodulation unit for performing a signal transmitting and 

receiving operation with a card storing unit or a card reader; and 

a non-contact computation unit for storing a balance storing data into the 
5 memory block at the modulation and demodulation unit in the case of the balance 

storing operation, reading the balance storing data stored in the memory block in the 

case of the payment and transmitting the read data to the modulation and 

demodulation. 

10 8. The apparatus of claim 3, wherein said computation logic block 

includes: 

control means for summing the balance of the memory block and the balance 
storing amount in the case that various certification information extracted during the 
balance storing operation and the previously stored various certification information 
1 5 are coincided for thereby judging as a proper subscriber, storing the balance storing 
data into the memory block when the summed amount is below a certain amount 
and transmitting a data to a radio signal receiving block in order to generate an error 
and error sound when the summed amount exceeds a certain amount; and 

a radio interface unit for implementing a data transmitting and receiving 
2 o operation between the radio signal receiving block and the control means. 

9. The apparatus of claim 8, wherein said control means is designed to 
decrypt an output signal of the radio signal receiving block, extract a certification 
information in the case of the service stop signal, disables the memory block when 
25 the extracted certification information is coincided with the previously stored 
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certification information, and stop the service of the card. 

10. An apparatus for storing an electronic money, comprising: 

a radio signal receiving block for receiving a radio signal, judging whether the 
received radio signal corresponds to a general information or a balance storing 
information, a memory block for storing a storing amount, a content, and a 
certification information; 

a modulation and demodulation unit for implementing a signal transmitting and 
receiving operation with a card storing unit; and 

a computation logic block for storing a balance storing data into the memory 
block when various certification information extracted from a balance storing 
information transmitted from the radio signal receiving block during the balance 
storing operation are judged as a proper information, storing the balance storing data 
of the modulation and demodulation unit into the memory block and reading the 
amount data as much as the amount confirmed by the modulation and demodulation 
unit during the payment operation from the memory block and paying via the 
modulation and demodulation unit. 

1 1 . The apparatus of claim 1 0, wherein said computation logic block is 
designed to receive first and second balance storing information from the radio 
signal receiving block and store the amount data into the memory block only when 
the balance storing information are all proper. 

12. The apparatus of claim 10, wherein said computation logic block is 
designed to stop the service of the terminal when a proper first balance storing 
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information is received from the radio signal receiving block. 

1 3. The apparatus of claim 1 2, wherein said computation logic block is 
designed to release a temporary service stop state of the terminal when a balance 

5 storing cancellation information is received from the radio signal receiving block 
during the balance storing operation. 

14. The apparatus of claim 10, wherein said computation logic block 
includes: 

10 a control means for decrypting a balance storing information based on a radio 

transmission method, storing the balance storing data into the memory block in the 
case of the proper subscriber, storing the balance storing data based on a non- 
contact method, reading the amount data as much as the amount confirmed during 
the payment and transmitting via the non-contact interface unit; 

15 a radio interface unit for implementing a data transmitting and receiving 

operation with the control means; and 

a non-contact interface unit for implementing a signal transmitting and 
receiving operation between the modulation and demodulation unit and the control 
means. 

20 

1 5. The apparatus of claim 1 4, wherein said control means is designed to 
disable the operation of the memory block in the case that an output signal from the 
radio signal receiving block is judged to be a proper service stop signal, and stop the 
operation of the modulation and demodulation unit for thereby stopping the service 

25 of the card. 



45 



16. In an apparatus engaged with a portable terminal and an electronic 
money card, an apparatus for storing an electronic money, comprising: 

a high frequency processing means for receiving a radio signal and converting 
the received radio signal into a digital signal; 
5 a modulation and demodulation means for implementing a signal transmitting 

and receiving operation with a card storing unit or a card reader; 

a memory block for storing a storing amount, a content and a certification 
information; and 

a control means for receiving an output signal from the high frequency 

1 o processing means, storing the balance storing data into the memory block when 

various certification information extracted from the amount information are coincided 
with the previously stored various certification information in the case of the balance 
storing information, checking the balance storing data inputted from the modulation 
and demodulation, storing into the memory block, reading a certain amount of money 
15 as much as the amount confirmed by the modulation and demodulation during the 
payment operation and then paying the money, 

17. In a method for storing an electronic money using a radio 
communication or a card storing unit, a method for storing an electronic money 

2 0 comprising: 

a first step for judging whether a received radio signal corresponds to a 
balance storing information; 

a second step for extracting various certification information in the case of the 
balance storing information, and judging whether a subscriber is a proper subscriber; 
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a third step for storing the amount data extracted from the balance storing 
information in the case of the proper subscriber. 

18. The method of claim 17, wherein in said first step for judging the 
5 balance storing information, the information is judged to be a balance storing 

information when there is a certain pattern signal in the received radio signal. 

19. The method of claim 17, wherein said second step for comparing 
various certification information includes: 

io a first step for extracting a radio signal receiving block serial number from the 

balance storing information and judging whether the extracted serial number is 

coincided with the previously stored serial number; 

a second step for reading a counter value contained in the balance storing 

information in the case that the serial numbers are coincided and judging whether 
15 the read counter value is coincided with a counter value of a function for the 

previously stored encryption; 

a third step for judging whether the serial key value outputted via the 

encryption process in which the counter values are coincided is coincided with the 

previously stored key value; and 
2 0 a fourth step for judging that a subscriber is a proper subscriber when the key 

values are coincided. 

20. The method of claim 19, wherein said decryption process of the 
balance storing information is implemented when the counter value extracted from 

2 5 the balance storing information is coincided with the counter value for the previously 
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stored decryption. 



21 . The method of claim 1 7, wherein said third step for storing an amount 
data includes: 

5 a first step for summing the current amount and a storing amount in the case 

of the proper subscriber and judging whether the summed amount is below a certain 
amount; 

a second step forjudging whether the summed amount obtained by summing 

the current balance storing amount and the recent radio balance storing amount is 
10 coincided with the summed amount contained in the balance storing information 

based on the radio transmission method in the case that the summed amount is 

below a certain amount; 

a third step for storing the balance storing data in the case of the coincidence 

of the summed amount; and 
15 a fourth step for judging the signal as a balance storing error in the case that 

the summed amount is greater than a certain amount or the summed amount is not 

coincided. 

22. The method of claim 17, further comprising a step for displaying the 
2 o current storing amount and the storing amount contents when the balance storing 

data is stored. 

23. In a method for changing an information of an electronic money card 
based on a radio communication, a method for storing an electronic money 

2 5 comprising: 
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a first step for judging whether a card service stop or release information is 
received in the case that there is not a balance storing information; 

a second step for extracting a certification information and comparing whether 
the extracted information is coincided with the previously stored certification 
5 information when judging the card service stop or release information; and 

a third step for releasing a card service stop when the certification information 
is coincided. 

24. The method of claim 23, wherein said certification information of the 
io second step s a certain variable transmitted from the radio communication service 

provider. 

25. The method of claim 24, wherein said variable is a serial number of the 
radio signal receiving block. 

15 

26. In a method for storing an electronic money using a radio 
communication or storing unit, a method for storing an electronic money, comprising: 

a first step for judging whether a received radio signal corresponds to a 
personal information update information or not; 
20 a second step for extracting a certain variable in the case of the personal 

information update information and comparing the extracted variable with a certain 
variable transmitted during the personal information update; and 

a third step for updating a personal information when the currently transmitted 
variable is greater than the previously transmitted variable. 

25 
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27. In a method for storing an electronic money using a radio 
communication or a storing unit, a method for storing an electronic money 
comprising: 

a first step or judging a received balance storing information corresponds to 
5 a first balance storing information; 

a second step for judging a proper signal by performing a certification of the 
first balance storing information in the case of the first balance storing information; 

a third step for setting a temporary service stop state in the case of the proper 
signal and waiting a receiving of a second balance storing information; 
10 a fourth step for performing a certification of the second balance storing 

information when the second balance storing information is received and judging a 
proper signal; and 

a fifth step for storing a request amount in the case of the proper signal and 
implementing an available state of the card. 

15 

28. The method of claim 27, further comprising a step for completing a 
balance storing operation when a proper balance storing cancellation information is 
received after the first balance storing information is received. 

20 29. The method of claim 27, wherein said second certification step 

includes: 

a first step for extracting the storing request amount from the first balance 
storing information, summing the thusly extracted amount and the balance, and 
judging whether the summed amount is greater than the storing limit amount; 
2 5 a second step for encrypting the value as a certain key value when the 
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summed amount is the same as or is smaller than the storing limit amount and 
judging whether the value is coincided with the value extracted from the first balance 
storing information; and 

a third step for encrpyting the first balance storing information as a certain key 
5 value when the encrypted value is coincided with the extracted value and changing 
to a decimal value and displaying the decimal value. 

30. The method of claim 29, wherein said third encryption step is 
performed using a certain key value provided from the first and second certification 

1 0 providers. 

31 . The method of claim 27, wherein said fourth step certification step 
includes: 

a first step for formatting the data contained in the second balance storing 
15 information and encrypting using a certain key value of the certification provider; 

a second step for judging whether the encrypted value is coincided with the 
encrypted value contained in the second balance storing information; and 

a third step for judging the signal as a proper signal in the case that the 
encrypted values are coincided. 

20 

32. The method of claim 31 , wherein said certain key value is provided 
from a second certification provided, not from a radio communication service 
provider. 

2 5 33. The method of claim 30, wherein said certain key value is previously 
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stored. 



ABSTRACT OF THE DISCLOSURE 



An apparatus and method for storing an electronic money are disclosed. The 
apparatus includes a portable terminal having an integrally formed electronic money 
5 card which is capable of storing a balance of the same using a radio communication 
or a storing unit for thereby overcoming the aforementioned problems encountered 
in the background art and storing a balance of an electronic money card by integrally 
engaging a portable terminal and a restorable electronic money card. 
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I hereby claim the beoflfif tinder Tide 35. United Statcv Cndr. §120 t*Ta.ny Uuif^d States appllcadon(s) 
listed below and. in.ufai to the subject matte* of <;arh of lire elA.»w.< of this application » not r|i«rln»*ri in thr 
prior United S»«« appllearion in the manner provided by the tlr*t paragraph ot Title 95. United States t.oOe. 
^1 1 i'. 1 acknowledge die duty to disclose information which _ inateriaJ k> paujnialiiiuy as defined in 1'itk 37," 
Cftfta af rcik-ntl Re_wluiioi. 4 . §IM which beewe available bctwi»ii tin: filing dnlf! «(f ilu: pit* applicatifin 
*i»d die notional PCT intnraational filing date of diia applimiinn. 



MpF«n*/> Ki— wi 



H-EAStJNtYVE: 
YOU MUST 
COU»L£TETH£ 
FOLLOWING: 



1 tici'cljy appoint the tollcwijigauorrif)'siopru>.^uu-Lliisap(.i|k l iii"» .liiil/m ,u> iiiiMii.thoii.il ^jjiinafuin 
Iiils<;i.I on dm upplmiUinn and n> uaniaetall business in the Vatcttt mid TiAilrnrAiU Office c.amvtcted therewith 
and in rwinciion with ih* resulting patent b*ued ai» tmtmrtii.<A» received from rh# entity who fint »*nt the 
tipplir-.ition pipers to the Miorrtey* identified below, unleM the (nventor<s) or swifcilee provides sittd attorney* 
with a written notice 10 die muintry. 630-913P 



Terrell C. Pirch 
Joseph A. KoUuch 
Bernard (. Sweeney 
Charles Co«'ti-.*win 
Leonard R, Svcuwon 
Andrew D. MxiWc 
foe MeKini*T 
C Joseph Farari 

Send CuiiLipuiidcnM 10: 



(Reg N'o 1Q..W) 

(ICeg. No. M4.44M) 

(Reg- No. 23,271) 
(Reg. NO. Do.sao) 
(flog Nil .12, ROB) 
(Reg. No. 32.334) 
(Keg. No. 32,350) 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
P.O. Box 747 • *'*U* Oturch, VirRuua 220404747 
Telephone; (703) 205-&O00 - Fucwmle: (703) 20&4050 



Raymond C. Stcwiirl (*?g Nft. SI.066) 

James M. S)»»t#iy (Be*. No. 28.3B0) 

Michael K. Muuef (Meg. No. 

t^rald M. Murphy.Jr. {Keg. No. i».W7) 

Terry L. Cbik (Reg. No n*.M4) 

Marc S. Wciw-r (Rn B . No. .IS, I Hi > 

Doiwldj 0»l*y (Rc S . No. M.91S) 



1 hejeby deeJare that ail w*wt«vnix »»»«df lurrwi of tny <wo knowledge arc iw and dm all .Hiatfinems 
iflarti* on information xnd belief ate believed to be rnif ; and Airrh<-.r rim these submenu were mudc with die 
knowledge that willful false «fii?mrn N and die like it> made are puniihablc by fine or imprisonment, or both, 
under Section 1001 <>f Tide 18 of ch* United State* Code and th*t *uch willful false amtrmcnu muy jeopardise 
the validity of die jpulitAUOn or any patent tsuicd thcrcuii. 




Tonq Hyonq LEE 



{City, sou 4 C<W*Y) 

Fusan, Korea 



OWE' 



CITIZENSHIP 

aepublie <tS Korea 



PORT OFFICE ADDRESS iCurHUlWH? S»'«NJ> Addra& (ncludli u City, & Country) 

fiami^k Baafrh Apt:. 3nB-irj03, Numchun-Dong , Suyrmng-Kn , PiiR*n,Knr, 

INV&JTOftS SIGNATURE 



&v£n NAME 



ResitierVi'Cily. SisiaA Count"*} 
°0$T orriCC A0flnr?B {C<ynpi»to Street /\rMrc;r. mrlurtlhfj rt-fy. dwi* A tf(>.'imryl 



J ClTlZeNSMlP" 



UVI-NNAMC 



'Rasidanc* (City. Slaw & Country) 



iNvrNTorra qtQN«runt 



POST Orf/Ce ADDRESS (Complete 5>rfl»t AtliJffiiJ, -fK.'Im/diy U,ly, & a lv a <icuriiryj"" 

(nventor^shsnatijre: 



UffKiancs {Qty. £uau & GouiUr v) 



OPftOi ADDRESS (Complws. iitr^lA 



<i«jitidi/i^ i.":iiy. Slate A Coow/y]~ 











'ftMirtC^iClty.S'WiCO'jnlryJ 

POST OFFICE ADDR66S fCompi^fe Straet MUrtte ' 


ndudina Citv. Sui* A iVii.At/i.1 


cirijeNSMip 



